HONEYCOMB CONFIGURATION BODY 



Publication number: JP7286797 
Publication date: 1995-10-31 



inventor: 



Applicant: 

Classification: 
• international; 



SADAMORI HIROMI; NISHIDA TOSHIO; MATSUHISA 
TOSHIO; TAN I OKA TAKASHI; FURUYA ATSUSHI; 
KUWABARA TOSHIYUKI; TODA FUMIKAZU 

OSAKA GAS CO LTD; TOYO CCI KK; KOBE STEEL 
LTD 



F28F21/04; B01J35/04; F28F21/00; B01J35/00; (IPC1- 
7): F28F21/04; B01J35/04 

- European: 

Application number: JP1 9940078780 19940418 
Priority number(s): JP1 9940078780 19940418 



Report a data error here 



Abstract of JP7286797 
PURPOSE;To contrive to elongate a life time, 
by preventing a breakage caused by a thermal 
stress, with an ensurance of a sufficient flow 
path area with respect to a honeycomb 
composition body. CONSTITUTION:A 
honeycomb composition body arranged in an 
inside of a cylindrical state material forming a 
high temperature fluid path is divided, with 
respect to a diameter direction/to a central 
section segment 1 1 and an outside shell 
section segment 12. A total summation of a 
flow path area of the outside section flow path 
area, that is to say, of the outside shell section 
segment 12 is made to be 50% and less with 
respect to a total summation of a flow path 
area of all of the honeycomb composition body 
1 0, that is to say, a flow path area of all 
segment 11, 12. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a honeycomb structured body allotted to direction from which the passage direction 
and above-mentioned through hole become with abbreviated parallel inside a cylindrical 
member which has a through hole of parallel a large number mutually, and forms a channel of 
a high-temperature fluid, While dividing this honeycomb structured body into a center section 
and an outer shell part which surround the circumference of this center section about a 
diameter direction of the above-mentioned cylindrical member and dividing the above- 
mentioned outer shell part into a hoop direction, A honeycomb structured body setting up 
shape of the above-mentioned center section and an outer shell part so that a flow area of this 
outer shell part may turn into 50% or less of flow areas of the whole honeycomb structured 
body. 

[Claim 2]A honeycomb structured body setting up shape of the above-mentioned center 
section and an outer shell part in the honeycomb structured body according to claim 1 so that 
a flow area of the above-mentioned outer shell part may turn into 30% or less of flow areas of 
the whole honeycomb structured body. 

[Claim 3]A honeycomb structured body making a hoop direction position of a parting plane of 
this center section agree in the honeycomb structured body according to claim 1 or 2 in a hoop 
direction position of a parting plane of the above-mentioned outer shell part while only a 
number below the number of partitions of the above-mentioned outer shell part divides the 
above-mentioned center section into a hoop direction. 

[Claim 4]A honeycomb structured body having made the above-mentioned center section into 
polygonal shape with the peak of a number below the number of partitions of the above- 
mentioned outer shell part in the honeycomb structured body according to any one of claims 1 
to 3, and making a hoop direction position of the peak of this center section, and a hoop 
direction position of a parting plane of the above-mentioned outer shell part agree. 
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[Claim 5]A honeycomb structured body dividing this honeycomb structured body into the 
above-mentioned center section, pars intermedia, and the above-mentioned outer shell part 
sequentially from the diameter direction inside in the honeycomb structured body according to 
any one of claims 1 to 4. 

[Claim 6]While only a number below the number of partitions of the above-mentioned outer 
shell part divides the above-mentioned pars intermedia into a hoop direction and only a 
number below the number of partitions of the above-mentioned pars intermedia divides the 
above-mentioned center section into a hoop direction in the honeycomb structured body 
according to claim 5, A honeycomb structured body having made a hoop direction position of a 
parting plane of the above-mentioned pars intermedia agree in a hoop direction position of a 
parting plane of the above-mentioned outer shell part, and making a hoop direction position of 
a parting plane of the above-mentioned center section agree in a hoop direction position of a 
parting plane of the above-mentioned pars intermedia. 

[Claim 7]A honeycomb structured body having made the above-mentioned center section into 
polygonal shape with the peak below the number of partitions of the above-mentioned pars 
intermedia in the honeycomb structured body according to claim 5 or 6, and making a hoop 
direction position of the peak of this center section, a hoop direction position of a parting plane 
of the above-mentioned pars intermedia, and a hoop direction position of a parting plane of an 
outer shell part agree. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the honeycomb structured body used for the 
rectification means of the heat-regenerative element of the combustion catalyst for **NOx 
reduction, and ** heat energy or a radiator, and ** hot wind, etc. 
[0002] 

[Description of the Prior Art]Generally, the honeycomb structured body used for the above 
purpose is formed in honeycomb shape by cordierite, alumina, ceramics called SiC, etc. 
Inside the cylindrical member which forms the channel of a high-temperature fluid, it is allotted 
to the direction used as abbreviated parallel, and as the channel of this high-temperature fluid 
and many a honeycomb structured body's own through holes pour the above-mentioned high- 
temperature fluid to the above-mentioned through hole, they are used. 
For example, to J P, 5-23 1608, A. By making a cordierite honeycomb base support the precious 
metals, such as palladium and platinum, via coating materials, such as alumina, a tabular 
combustion catalyst body is constituted and the catalytic combustion apparatus for NOx 
reduction with which this combustion catalyst body has been arranged inside a cylindrical 
member is indicated. 

[0003]By the way, in order to increase the amount of gassing in such a burner or to lower the 
draft resistance within the above-mentioned cylindrical member, it is effective to set up greatly 
the flow area of the above-mentioned honeycomb structured body, but. A limit is among the 
sizes which can carry out integral moulding of the whole honeycomb structured body naturally, 
maintaining the dimensional accuracy and intensity of a honeycomb good. Since it is difficult to 
make uniform a gas flow within the above-mentioned cylindrical member, it is hard to avoid the 
position temperature change on a honeycomb structured body flat surface, and there is 
inconvenience which a honeycomb structured body tends to damage by a thermal shock. 
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Since especially the honeycomb structured body made from ceramics has high brittleness, 
there is a possibility that a crack etc. may occur also in comparatively small stress. 
[0004] Although it is possible to enlarge Young's modulus of material itself [ of a honeycomb 
structured body ], or to connect a small cylindrical member in parallel with a multi-mold as a 
means to cancel such inconvenience, In the case of the former, there is a limit in material 
refining naturally, and there is a fault which is easy to spoil the characteristic originally needed 
as a result of such refining. On the other hand, in the case of the latter, there is a fault which 
the whole device is enlarged and becomes complicated. 

[0005]Then, conventionally, the above-mentioned honeycomb structured body is divided in the 
direction which intersects perpendicularly with the above-mentioned passage direction at two 
or more small segments (mutually almost equal segment of a flow area), and the art of 
obtaining the honeycomb structured body of a large area as a whole is proposed by finishing 
setting up these segments. For example, a honeycomb structured body is divided into a central 
circle configuration segment and the outside segment of plurality (for example, eight pieces) 
which surround this circle configuration segment, and that by which the radius of the above- 
mentioned circle configuration segment was set as the abbreviation half of the radius of the 
whole honeycomb structured body is shown in the above-mentioned gazette. Even if the whole 
of the rate of expansion is equal compared with the big honeycomb structured body by which 
integral moulding was carried out, the amount of absolute expansion of each segment 
decreases, and according to such a structure, it becomes difficult to produce the destruction 
resulting from the part and heat stress. 
[0006] 

[Problem(s) to be Solved by the InventionJAIso in a honeycomb structured body as shown in 
the above-mentioned gazette, if long term use of this is carried out, It has become clear 
especially by the peripheral part (from a peripheral face to the inside [ Specifically ] a 5 mm - 
20 mm-wide field, even if large field of 50 mm or less) that it is easy to produce a crack, and it 
is considered as the technical problem that the endurance to long-term use of such a 
honeycomb structured body is big. 

[0007]An object of this invention is to provide the honeycomb structured body which can 
extend the life effectively, securing sufficient flow area in view of such a situation. 
[0008] 

[Means for Solving the Problem]Since a peripheral face of this honeycomb structured body 
touches a cylindrical member and radiates heat easily, as a result of this invention persons' 
examining the above honeycomb structured bodies, Temperature of a peripheral face is 
[ state / where a high-temperature fluid is ventilated by honeycomb structured body / a center 
section of this honeycomb structured body ] low, Conversely, in the state where a fluid for 
cooling is ventilated by honeycomb structured body, also when temperature of a peripheral 
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face became high and was any compared with the above-mentioned center section, a 
temperature gradient of a honeycomb structured body peripheral face immediately remarkable 
in an inside field occurred, and it traced that destruction by a thermal shock arose in a big field 
of this temperature gradient. 

[0009]ln a honeycomb structured body allotted to direction from which this invention is made 
as a result of such examination, and the passage direction and above-mentioned through hole 
become with abbreviated parallel inside a cylindrical member which has a through hole of 
parallel a large number mutually, and forms a channel of a high-temperature fluid, While 
dividing this honeycomb structured body into a center section and an outer shell part which 
surround the circumference of this center section about a diameter direction of the above- 
mentioned cylindrical member and dividing the above-mentioned outer shell part into a hoop 
direction, Shape of the above-mentioned center section and an outer shell part is set up so 
that a flow area of this outer shell part may turn into 50% or less (claim 2 30% or less) of flow 
areas of the whole honeycomb structured body (claim 1). 

[0010]While only a number below the number of partitions of the above-mentioned outer shell 
part divides the above-mentioned center section into a hoop direction, this honeycomb 
structured body, Make a hoop direction position of a parting plane of the above-mentioned 
outer shell part agree, or a hoop direction position of a parting plane of this center section 
(Claim 3), The above-mentioned center section is made into polygonal shape with the peak of 
a number below the number of partitions of the above-mentioned outer shell part, and it will 
become still more desirable by what (claim 4) is made for a hoop direction position of the peak 
of this center section and a hoop direction position of a parting plane of the above-mentioned 
outer shell part to agree. 

[0011]An effect like the after-mentioned which depended and was excellent is acquired by 
dividing this honeycomb structured body into the above-mentioned center section, pars 
intermedia, and the above-mentioned outer shell part sequentially from the diameter direction 
inside (claim 5). 

[0012]While only a number below the number of partitions of the above-mentioned outer shell 
part divides the above-mentioned pars intermedia into a hoop direction and only a number 
below the number of partitions of the above-mentioned pars intermedia divides the above- 
mentioned center section into a hoop direction like a statement to claim 6 also in this case, 
Make a hoop direction position of a parting plane of the above-mentioned pars intermedia 
agree in a hoop direction position of a parting plane of the above-mentioned outer shell part, 
and a hoop direction position of a parting plane of the above-mentioned center section like a 
statement [ **** / making a hoop direction position of a parting plane of the above-mentioned 
pars intermedia agree ] to claim 7, A still more desirable thing is obtained by making the 
above-mentioned center section into polygonal shape with the peak below the number of 
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partitions of the above-mentioned pars intermedia, and making a hoop direction position of the 
peak of this center section, a hoop direction position of a parting plane of the above-mentioned 
pars intermedia, and a hoop direction position of a parting plane of an outer shell part agree. 
[0013] 

[Function]Since the above-mentioned outer shell part is divided into the hoop direction while 
being divided into the outer shell part which surround the circumference of a center section 
and this center section to the diameter direction of the above-mentioned cylindrical member, 
even if the above-mentioned center section expands on the diameter direction outside, big 
hoop direction tensile stress does not generate the honeycomb structured body according to 
claim 1 in an outer shell part. And since the flow area of this outer shell part is made into 50% 
or less of the flow areas of the whole honeycomb structured body, the parting plane of that 
part, a center section, and an outer shell part approaches a honeycomb structured body 
peripheral face conventionally. That is, in this honeycomb structured body, a honeycomb 
structured body will be divided into a diameter direction in a portion with the largest 
temperature gradient, or its neighborhood. Here the heat stress generated in a honeycomb 
structured body, Since it is what originates in the strain generated by the restraint of 
modification by a temperature change, and is generated, By dividing a honeycomb structured 
body into a center section and an outer shell part in the position near the big portion or this of a 
temperature gradient as mentioned above, the above-mentioned strain will be released, or the 
restraint will decrease, and the part heat stress is also reduced substantially. 
[0014]ln particular, in the honeycomb structured body according to claim 2, since the flow 
areas of the above-mentioned outer shell part are 30% or less of flow areas of the whole 
honeycomb structured body, the parting plane of a center section and an outer shell part will 
approach a peripheral face further, and heat stress is further reduced by this. 
[0015]Since the above-mentioned center section is divided [ the honeycomb structured body 
according to claim 3 ] into the hoop direction, even if the size which can carry out integral 
moulding of the honeycomb structured body has a limitation, it is possible to form a bigger 
center section by the above-mentioned division. And since the number of partitions of this 
center section was set as the number below the number of partitions of the above-mentioned 
outer shell part and the hoop direction position of the parting plane of this center section has 
agreed in the hoop direction position of the parting plane of the above-mentioned outer shell 
part, Even if the peak which originates in the size error of each segment (split piece) of a 
center section, etc., and touches the above-mentioned parting plane of this segment in the 
case of thermal expansion projects on the diameter direction outside, since the outer shell part 
is divided into the hoop direction in this projecting portion, each segment of an outer shell part 
can escape to a hoop direction. For this reason, there is no possibility that the vertex part of 
the segment of the above-mentioned center section may eat into an outer shell part, and big 
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stress may occur. 

[0016]ln the honeycomb structured body according to claim 4, since the above-mentioned 
center section is polygonal shape, the parting plane of this center section and outer shell part 
is a flat surface, and field doubling of these center sections and an outer shell part becomes 
easy that much. And since the hoop direction position of the peak of this center section and the 
hoop direction position of the parting plane of the above-mentioned outer shell part have 
agreed, Even if that vertex part projects on the diameter direction outside in the case of the 
thermal expansion of a center section, since the outer shell part is divided into the hoop 
direction in this projecting portion, each segment of an outer shell part can escape to a hoop 
direction. For this reason, there is no possibility that the vertex part of the segment of the 
above-mentioned center section may eat into an outer shell part, and big stress may occur. 
[0017]Since the honeycomb structured body according to claim 5 is divided into the above- 
mentioned center section, pars intermedia, and the above-mentioned outer shell part 
sequentially from the diameter direction inside, it can enlarge the whole honeycomb structured 
body more at a center section and an outer shell part compared with what is divided into two to 
a diameter direction. 

[0018]Here in the honeycomb structured body according to claim 6. The above-mentioned pars 
intermedia is divided into a hoop direction only the number below the number of partitions of 
the above-mentioned outer shell part, and while only the number below the number of 
partitions of the above-mentioned pars intermedia is divided into a hoop direction, the above- 
mentioned center section, Since the hoop direction position of the parting plane of the above- 
mentioned pars intermedia agreed in the hoop direction position of the parting plane of the 
above-mentioned outer shell part and the hoop direction position of the parting plane of the 
above-mentioned center section has agreed in the hoop direction position of the parting plane 
of the above-mentioned pars intermedia, Even if the peak which originates in the size error of 
each segment of a center section, etc., and touches the above-mentioned parting plane of this 
segment in the case of thermal expansion projects on the diameter direction outside, Since an 
outer shell part and pars intermedia are divided into the hoop direction in this projecting 
portion, each segment of these outer shell parts and pars intermedia can escape to a hoop 
direction, and there is no possibility that big stress may occur in an outer shell part and pars 
intermedia, like the honeycomb structured body according to claim 3. 

[0019]Since the above-mentioned center section was made into polygonal shape and the hoop 
direction position of the parting plane of the above-mentioned pars intermedia and an outer 
shell part has agreed in the hoop direction position of the peak of this center section in the 
honeycomb structured body according to claim 7, Even if that vertex part projects on the 
diameter direction outside in the case of the thermal expansion of a center section, since an 
outer shell part and pars intermedia are divided into the hoop direction in this projecting 
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portion, each segment of these outer shell parts and pars intermedia can escape to a hoop 
direction, There is no possibility that big stress may occur in an outer shell part and pars 
intermedia, like the honeycomb structured body according to claim 4. 
[0020] 

[Example]The 1st example of this invention is described based on drawing 1 (a) and drawing 
2. Although this example shows the example which used the honeycomb structured body of 
this invention for the catalytic combustion apparatus, it is also possible to use as the heat- 
regenerative element or radiator of the heat energy which the honeycomb structured body in 
particular of this invention does not ask that use, for example, a combustion gas etc. have, and 
a rectification means of a hot wind. 

[0021]The gas turbine combustion device for NOx reduction shown in drawing 2 mainly 
comprises ******** 1 , the premixing machine 3, the catalyst cassette 5, and the bypass air 
valve 7. 

[0022]******** 1 comprises a usual flame combustion burner. 

At the time of starting of a turbine, it operates in the amount of high combustion, and at the 
time of regular, it operates in the amount of low combustion to such an extent that the air 
introduced into a burner can be preheated to catalyzed combustion starting temperature. 
The premixing machine 3 mixes the main fuel A to the preheated air C, and forms uniform 
gaseous mixture. 

[0023]Two or more fuel catalyst bodies which consist of the honeycomb structured body 10 
inside the cylindrical member 8 which consists of metal etc. arrange the catalyst cassette 5 in 
shaft orientations, and it is loaded, The above-mentioned cylindrical member 8 forms the 
channel of the above-mentioned gaseous mixture, and each honeycomb structured body 10 is 
arranged at the direction from which the direction of this channel (longitudinal direction of 
drawing 2 ) and the direction of many through holes of the above-mentioned honeycomb 
structured body 10 become abbreviated parallel. Therefore, by supplying the lean premix mind 
formed in this catalyst cassette 5 with said premixing machine 3, this premixed air burns stably 
within a catalyst bed, and generating of NOx is controlled substantially. 
[0024]The bypass air valve 7 performs air supply for adjusting the inlet temperature 
(combustion exhaust temperature) of the turbine of figure abbreviation, and the maximum 
temperature of catalyzed combustion. 

[0025] Drawing 1 (a) looks at the above-mentioned honeycomb structured body 10 from the 
above-mentioned passage direction. This honeycomb structured body 10 consists of the four 
center-section segments 11 divided into the hoop direction, and the eight outer shell part 
segments 12 divided into the hoop direction, and integral moulding of each segments 11 and 
12 is carried out to honeycomb shape with various ceramics materials, a high-heat-resistance 
metallic material, etc. 
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[0026]Shape (namely, shape which combined the four center-section segments 11) of the 
whole center section is made into a right octagon, and if it puts in another way, let each center- 
section segment 1 1 be the shape which quadrisected the right octagon at the four vertices. It is 
supposed that it is circular and the peripheral face of each outer shell part segment 12 is made 
into the flat surface along the inner skin of the above-mentioned cylindrical member 8 where 
the medial surface of each outer shell part segment 12 agrees with the lateral surface of each 
above-mentioned center-section segment 1 1 . 

[0027]Therefore, a center section has a total of four parting planes 21 , and an outer shell part 
has a total of eight parting planes 22, Each parting planes 21 and 22 are prolonged in the 
diameter direction of the honeycomb structured body 10 whole, and agreed with the hoop 
direction position of the parting plane 22, and the hoop direction position of the eight peaks of 
a center section will be agreed with the hoop direction position of the parting plane 22 by the 
hoop direction position of the four parting planes 21. 

[0028]The total flow area of the outer shell part which consists of the eight outer shell part 
segments 12 is set as a feature of this honeycomb structured body 10 to 50% or less (the 
example of a figure 25.5%) of total (namely, flow area of the honeycomb structured body 1 0 
whole) of the flow area of all the segments 1 1 and 12. 

[0029]According to such a honeycomb structured body 10, the parting plane 20 of the part and 
center section where the outer shell part flow area is set to 50% or less of the total flow areas 
as mentioned above, and an outer shell part will approach the peripheral face of the 
honeycomb structured body 10. On the other hand, when using this honeycomb structured 
body 10 for the catalytic combustion device of above-mentioned drawing 2 , incorporating it, 
Since it becomes low temperature rather than a center section by the heat dissipation to which 
the peripheral part of the honeycomb structured body 10 leads the cylindrical member 8 to the 
center section of this honeycomb structured body 10 being held by air blasting of a high- 
temperature fluid at an elevated temperature, in the honeycomb structured body 10, a 
remarkable temperature gradient arises in the portion near [ that ] the periphery. Therefore, by 
dividing the honeycomb structured body 10 by the above-mentioned parting plane 20 in the 
large part of this temperature gradient, or its neighborhood, generating of the heat stress 
resulting from the above-mentioned temperature gradient will be suppressed, and the life of 
honeycomb structured body 10 self will be extended. 

[0030] In this honeycomb structured body 10, since shape of the center section is made into 
polygonal shape (the shape of an octagon [ The example of a figure ]), the above-mentioned 
parting plane 20 turns into a flat surface altogether, and becomes easy [ field doubling of both 
the segments 1 1 and 12 ] that much. And since the hoop direction position of the vertex of the 
above-mentioned polygon has agreed with the hoop direction position of the parting plane 22 
of the above-mentioned outer shell part, Even if the above-mentioned vertex part projects on 
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the diameter direction outside in the case of the thermal expansion of the center-section 
segment 1 1 ( drawing 1 (a) arrow A1), in order that both the outer shell part segment 12 may 
escape by both side in this projecting portion (the figure arrow A2), the above-mentioned 
vertex part eats into the outer shell part segment 12, and big stress does not occur. 
[0031]As shown in drawing 1 (b), in the structure where the hoop direction position of the 
center portion crack surface 21 has not agreed with the hoop direction position of the outer 
shell part parting plane 22. For the reasons of a size error etc., for example, when the right- 
hand side center-section segment 1 1 has projected on the diameter direction outside rather 
than the left-hand side center-section segment 1 1 in the E section of the figure, Although there 
is a possibility that the top part (top part which is in contact with the parting plane 21 ) 1 1 a of 
the center-section segment 1 1 of the above-mentioned right-hand side may eat into the medial 
surface of the outer shell part segment 12, in the case of thermal expansion, If the hoop 
direction position of the biparite crack surfaces 21 and 22 is made to agree as shown in above- 
mentioned drawing 1 (a), even if each center-section segment 1 1 has a size gap of the above 
diameter directions, there will be no possibility that this center-section segment 11 may eat into 
the medial surface of the outer shell part segment 12, and generating of the stress by this will 
also be prevented. 

[0032]lt has shape (namely, shape whose flow areas of an outer shell part are 25.5% of the 
total flow areas) equivalent to the shape shown by an experiment and analytical-data A 
aforementioned drawing 1 (a), The 20-mm-thick manganese substitution type hexa aluminate 

catalyst honeycomb structured body whose number of cells is 300-/in 2 . (an example article is 
called hereafter.) - the catalytic combustion device for 150kw gas turbines shown in said 
drawing 2 being equipped, and, It has checked that there was no crack in a honeycomb 
structured body, and it could be equal to starting, steady operation, and gas turbine operation 
that consists of stops also at long-term use when a predetermined time line investigates a 
honeycomb structured body. On the other hand, it is a honeycomb structured body of the same 
size as the above-mentioned honeycomb structured body, Only what only quadrisected the 
whole into the hoop direction (that is, below thing; that is not divided in a diameter direction.) A 
comparison article is called. When it used and the above-mentioned gas turbine operation was 
performed on the completely same conditions, remarkable breakage was seen in the width 
field from a peripheral face to 50 mm, especially the width field from a peripheral face to 20 
mm, and it has checked that use beyond it could not be expected. 

[0033]When heat stress analysis is conducted about the above-mentioned example article and 
a comparison article, the maximum heat stress of a comparison article With an example article, 
it is as the maximum heat stress to being 6.24MPa. A very small value called 1 .532MPa was 
able to be obtained. 

[0034]B) 5 division honeycomb structured body 10 which consists of the single square-like 
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center-section segment 11 and the four outer shell part segments 12 which surround this as 
shown in drawing 3 , About 12 division honeycomb structured body 10 shown in said drawing 1 , 
whole honeycomb structured body diameter:220mm, Cell interval : 1.4 mm, cell thickness and 
envelope thickness:0.25mm, center-section temperature: 1000 **, The peripheral face 
temperature of 800 **, a temperature-change region : As a result of conducting heat stress 
analysis by a computer on the conditions of the field from a peripheral face to 5 mm, linear 
dimension c (refer to drawing 3 ) of the parting plane 22 of the outer shell part segment 12 
above, About the relation with maximum tensile stress sigmamax, the graph as shown in 
drawing 4 was able to be obtained. From this graph, he can understand that maximum tensile 
stress sigmamax decreases, so that the above-mentioned linear dimension c is set up small 
(i.e., so that an outer shell part flow area is set up small). 

[0035]C) In the honeycomb structured body (220 phi) which quadrisected the square-like 
center section into the hoop direction in the straight line which connects the middle points of 
the neighborhood, and quadrisected the outer shell part into the hoop direction in the position 
of the square vertex of the above-mentioned center section, When the thermo couple was 
attached to the suitable position and the actual temperature gradient was measured, in the 
field from the center to 105 mm in radius, there is almost no temperature gradient and it 
became clear that the temperature gradient was concentrating on the peripheral part with a 
width [ in the diameter direction outside ] of 5 mm. 

[0036]Setting the flow area of an outer shell part from the result of the above ABC to 50% or 
less of the total flow areas like this invention, He can understand that the crack by heat stress 
can be prevented still more certainly by being able to understand that it is very effective on 
heat stress reduction, and suppressing the above-mentioned area rate from the result of A to 
30% or less especially, or suppressing the minimum width size of an outer shell part to 20 mm 
or less. 

[0037]what is necessary is just to set up the shape of the whole center section freely in the 
above-mentioned example, and it sets up in the shape of [ as shown in drawing 5 ] a perfect 
circle - it may be made like (that is, each center-section segment 1 1 is made into a sector). It 
becomes possible by doubling the hoop direction position of the parting plane 21 of a center 
section with the hoop direction position of the parting plane 22 of an outer shell part also in this 
case to lower stress more effectively. 
[0038]Next, the 2nd example is described based on drawing 6 . 
[0039]ln this example, the honeycomb structured body 10 whole sequentially from that 
diameter direction inside The center section of the right octagon, It is trichotomized by pars 
intermedia and the outer shell part, the above-mentioned center section is divided into the four 
center-section segments 1 1 like said 1st example, and pars intermedia and an outer shell part 
are divided into the outer shell part segment 12 of eight pars intermedia segments [ 13 or 8 ], 
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respectively. 

[0040]Thus, even if the size which can carry out integral moulding of the honeycomb structured 
body even if by increasing the number of partitions of a diameter direction is restricted, By 
finishing setting up many segments 11-13, the honeycomb structured body 10 of a large area 
can be formed more as a whole, thereby, the amount of gassing can be increased in a catalyst 
device, and passage resistance can be reduced in a heat energy accumulator or a hot wind 
rectifier. 

[0041 ]The hoop direction position of the omitted portion crack surface 23 is made to agree in 
the hoop direction position of the outer shell part parting plane 22, as shown in above- 
mentioned drawing 6 , And it can prevent the top part of the center-section segment 1 1 eating 
into the pars intermedia segment 12, and heat stress increasing by making the hoop direction 
position of the center portion crack surface 21, and the hoop direction position of each peak of 
a center section agree in the hoop direction position of the above-mentioned omitted portion 
crack surface 23. 

[0042]Although the number of the pars intermedia segment 13, the number of the outer shell 
part segment 12, etc. were carried out and that of the potato was shown in this example, there 
may be more number of the outer shell part segment 12 than the number of the pars 
intermedia segment 13, and it may be made to divide an outer shell part into 16, as shown in 
drawing 7 as the 3rd example. What is necessary is just to make the hoop direction position of 
each vertex of this pars intermedia agree in the hoop direction position of the parting plane 22 
of an outer shell part here, when making outer peripheral surface shape of the whole pars 
intermedia into a polygon (the example of a figure 16 square shapes), as shown in the figure. 
[0043]lf the pars intermedia segment 13 in this honeycomb structured body 10 is divided into 
the inside segment 14 and the outside segment 15 as shown in drawing 8 as the 4th example, 
the honeycomb structured body 10 of a large area can be obtained further. Also in this case, it 
is considered as >=(number of outer shell part segments 12) (number of outside segments 15) 
>=(number of inside segments 14) >= (the number of the center-section segments 11), The 
hoop direction position of the middle lateral part crack surface 25 is made to agree in the hoop 
direction position of the outer shell part parting plane 22, A still more desirable thing is 
obtained by making the hoop direction position of the middle inner portion parting plane 24 
agree in the hoop direction position of the middle lateral part crack surface 25, and making the 
hoop direction position and center-section vertex position of the center portion crack surface 
21 agree in the hoop direction position of the middle inner portion parting plane 24. 
[0044] 

[Effect of the InventionJAs mentioned above, by this invention, while dividing into a diameter 
direction the honeycomb structured body provided inside the cylindrical member which forms 
the channel of a high-temperature fluid at a center section and an outer shell part and dividing 
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an outer shell part into a hoop direction, the flow area of an outer shell part is set to 50% or 
less of the total flow areas. 

Therefore, compared with the former, in a honeycomb structured body, can bring the diameter 
direction position of the parting plane of the above-mentioned center section and a dividing 
part close to the remarkable portion of a temperature gradient, and most by this, The heat 
stress which originates in the above-mentioned temperature gradient and is generated is 
controlled substantially, and it is effective in the life of a honeycomb structured body being 
substantially extensible. 

[0045]ln particular, by [ according to claim 2 ] setting the flow area of the above-mentioned 
outer shell part to 30% or less of the total flow areas like, the parting plane of an outer shell 
part and a center section can be close brought by the most remarkable portion of the above- 
mentioned temperature gradient, and the above-mentioned heat stress can be reduced further. 

[0046]ln the honeycomb structured body according to claim 3, since the above-mentioned 
center section is divided into the hoop direction, even if the size which can carry out integral 
moulding of the honeycomb structured body has a limitation, a bigger center section can be 
formed by the above-mentioned division. And since the number of partitions of this center 
section was set as the number below the number of partitions of the above-mentioned outer 
shell part and the hoop direction position of the parting plane of this center section has agreed 
in the hoop direction position of the parting plane of the above-mentioned outer shell part, 
Even if the peak which originates in the size error of each segment of a center section, etc., 
and touches the above-mentioned parting plane of this segment in the case of thermal 
expansion projects on the diameter direction outside, It can prevent this nosing's eating into an 
outer shell part, and generating new stress, and the life extension effect of a honeycomb 
structured body can fully be secured. 

[0047]ln the honeycomb structured body according to claim 4, since the above-mentioned 
center section is made into polygonal shape, by making the parting plane of this center section 
and outer shell part into a flat surface, field doubling of these center sections and an outer shell 
part can be made easy, and a manufacturing cost can be reduced. And since the hoop 
direction position of the peak of this center section and the hoop direction position of the 
parting plane of the above-mentioned outer shell part have agreed, Even if that vertex part 
projects on the diameter direction outside in the case of the thermal expansion of a center 
section, it can prevent this nosing's eating into an outer shell part, and generating new stress, 
and the life extension effect of a honeycomb structured body can fully be secured. 
[0048]Since the honeycomb structured body according to claim 5 is divided into the above- 
mentioned center section, pars intermedia, and the above-mentioned outer shell part 
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sequentially from the diameter direction inside, the effect that the whole honeycomb structured 
body is more enlargeable compared with what is divided into two to a center section and an 
outer shell part is in a diameter direction. 

[0049]Also in this honeycomb structured body according to claim 5, like the honeycomb 
structured body according to claim 6, While only the number below the number of partitions of 
the above-mentioned outer shell part divides the above-mentioned pars intermedia into a hoop 
direction and only the number below the number of partitions of the above-mentioned pars 
intermedia divides the above-mentioned center section into a hoop direction, By making the 
hoop direction position of the parting plane of the above-mentioned pars intermedia agree in 
the hoop direction position of the parting plane of the above-mentioned outer shell part, and 
making the hoop direction position of the parting plane of the above-mentioned center section 
agree in the hoop direction position of the parting plane of the above-mentioned pars 
intermedia, It can prevent this nosing's eating into an outer shell part, and generating new 
stress, even if the peak which originates in the size error of each segment of a center section, 
etc., and touches the above-mentioned parting plane of this segment like the honeycomb 
structured body according to claim 3 in the case of thermal expansion projects on the diameter 
direction outside, The life extension effect of a honeycomb structured body is fully securable. 
By [ according to claim 7 ] making the above-mentioned center section into polygonal shape, 
and making the hoop direction position of the parting plane of the above-mentioned pars 
intermedia and an outer shell part agree in the hoop direction position of the peak of this center 
section like, Like the honeycomb structured body according to claim 4, even if that vertex part 
projects on the diameter direction outside in the case of the thermal expansion of a center 
section, it can prevent this nosing's eating into an outer shell part, and generating new stress, 
and the life extension effect of a honeycomb structured body can fully be secured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 11 (a) is a front view of the honeycomb structured body in the 1st example of this 
invention, and a front view in which (b) shows the modification of the honeycomb structured 
body. 

[Drawing 2] lt is a section side view of the catalytic combustion apparatus with which the above- 
mentioned honeycomb structured body is used. 

[Drawing 31 It is a front view showing the structure of the honeycomb structured body used as 
the model of heat stress analysis. 

[Drawing 41 lt is a graph which shows the relation of the linear dimension of an outer shell part 
parting plane and the maximum tensile stress which were obtained in the above-mentioned 
heat stress analysis. 

[Drawing 51 It is a front view showing the modification of the above-mentioned honeycomb 
structured body. 

[Drawing 6] It is a front view of the honeycomb structured body in the 2nd example of this 
invention. 

[Drawing 71 lt is a front view of the honeycomb structured body in the 3rd example of this 
invention. 

[Drawing 81 lt is a front view of the honeycomb structured body in the 4th example of this 
invention. 

[Description of Notations] 
8 Cylindrical member 

10 Honeycomb structured body 

1 1 Center-section segment 

12 Outer shell part segment 

13 Pars intermedia segment 
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14 Inside segment 

15 Outside segment 

20 The parting plane of a center section and an outer shell part 

21 The parting plane of a center section 

22 The parting plane of an outer shell part 

23 The parting plane of pars intermedia 

24 The parting plane of a middle inner portion 

25 The parting plane of a middle lateral part 



[Translation done.] 
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[ 0 0 2 5 ] H 1 ( a ) B, JtB^i* AfjtJ&ft 1 0 * 
±E8W»*l6l3&>6jafefc©r*i. C©^-#A$j£f* 

1 0B. J3#fafc#g!l£ftfc4o©**S|Hzyy>h 1 

1 £, M^A(CAtlStiA:8-oC!>»MM!'te^>> 1- 1 2 
iWM,SW>Hl, 12tt*fHs9 5f* 
^ttt4^WiWM4^)lltm9«: «fc 0 »i* a«(cH*^ 

[0 026 ] tfi*»±»0}&K (Tftb*i 4 r>©*£g|$ 
•feiOOH 1 *tt*£*>tffcj&«?> BI8M?££ 
ft. fcffftB. Sf^SP-feiOoh 1 1BIE8MJ£ 

*©4o©^r4a«ufcj£K£3ftr<.»s. §5435 
gp-fe^> h 2©ji-afflj*±8BiBfKai*r8©rtnnK: 
ffi 5 na« £ 3 ft. w>n2 ©rtffMB 

iJB*tt«*»-b > H i©WIJffi££3nr&¥B£ 

§ftTi>s. 

[0027 ] fi£oT. 4>*8W*^tf4-30^«ffi2 1 * 
W C- . 9Wm*&tt 8 2 2 *W 0 . S^Sflffi 

2 1,22 AffiBft 1 0^(*©a^lS)CC?lO'r 
0 , tp ^g|5© 8 o©IE*©^^(^HigB^S!lffi 2 2 © 

jsfrfflftBt^au 4-3©»twiB2 i©a*isifiaife 

^SOM 2 2 ©gI^|Sl(4g iaSL/ /c^^iC ft n X C > S . 

[0 0 2 8] S6(C. C©/^*A»10©Mi 
0 r . 8 ffl©54SJSP* W>H2W4J Wft W©itt 
^SSraS#. ^T©-fe W>H1, 12 ©SSSfflS© 
«8fD CTftfc^^-^AfllJg^l 0±ft©SSSgffl«) © 
5 0%«T (0WI-CB2 5. 5%) Kta5E$ntl>S. 

[002 9] C©<fc^ft^-*A^($1 OiCfctttf. 
±IB©J; 5 {cJ4«S|J«Kffi8»* J ^»8Sn»© 5 0 %«T 
K«5gStiri>*». 4»A»i^i»»i©»WiB2 0B 
^^^AflJjSftl 0©?f)Sffi(Ci5^< CiCCftS. — 
7?. CO«i*A«fi«il O£±§B0 2©«»J&ISfC 

iB^^rffiffl-rs^KB, c©^-*At»^(*i o© 
iti^gptt^s^fto^ariSficc 3 ti h ©&c 3t b . 
/^^A^JSftl OO^JSSPBISt^SWSi&aOT©)!* 
^rtf*gP«fc<3t>ffifi<bftSfc«). ^i*AtWt(*l 0 

tcte^r-e©{4iga^©gP^K:fc^r«L.c^iaK^iEAi 

©jfi<^CCte^TM-*A^(*l 0*i±IB^SHM2 or 
^Sl^nacifcJ:'?. ±fBas^ECc|asrs^ut^ 

o»^*jwa6*i. ^-ij&mmfti og#©^**® 



[0 03 0 ] SeCC. C©;N-*/Af|fjS# 1 OTB, <P 

*»©*«***«&« mwcK8nmm tstix^ 

Sfc*. ±K#«ffl2 0tt£T¥ffl£i5c9. *©#W-fe 
*>>H 1. 1 2©ffi^tott*J8»ift5. l/*>*>> 

2©jg#ft{4g££gCt,T(,>&©-C, tfcfeW-teiOOh 
1 1 ©^Bi3B©^K±IE]I*SI5^* J S^?fffl | )^^!?ai 

tusi (a)fcEPAi). c©^#mssu^-rM^ 
»-fe^^>h i ztfmmcmfztcito (isjs^epa 

2) . fti&Bfl-fe^>h 1 2 KiSHBSS^ft 10 

[003 1] S/c, 01 (b) (CtSTJ^K, tf*S|5# 
«0ffi2 1 ©J^|^ttB*«J«WJ»«ffi2 2©JB*|Sjfl« 
<L£gCL-Cl>&t,M»gCCB. ^-£gJ2MS©aStCj:«50!l 
AB0©EgPTffl)©tftfeg|HziM> h 1 1 JWtflJOf 

^E?s©^(c±iB«i©**a5-fe ^ > n i ©ii 

£BB (»*Jffl2 IKSl/CO&IRiAIS) 1 1 a *iJi-SaSB 
Hry>>h 1 2©rtffli|ffiCcA(,>jMffc^-ft# J &&#, -t 
120 1 ( a ) (CjjVT J: 5KW»«fiB2 1 . 2 2©^fi 20 

E© J: Vj: &#ffl©^ffi **ft # * o T t> C © ^ 
^> H 1 W^SP-b^> h 1 2©l*ffl«C;ftl>iitJ 

*$-e-ft#&<. cftKisis^o^fcRp^ft-s. 

[0032] mmRUMft?- $ 
A) ffllEH 1(a) Vfjkbtcj&fttmmo&Vi (fttft 
*>fl^©^ffiS#*8^ffi8l©2 5. 5%-C*S» 
tR) *WU -feJU&A^OO/in 2 , JI£#20mmT&£v> 
#>g&S^*imUS*~hftt$^-#Afl}j£f* (\tX 
T. ItJ&tfih&ifti-f So ) 4lffliBIII2(C^l.fcl50kw# 30 

tfftjt** & % s * - 1 >iws*»f JE^mtf o r 
< . *«wttttffl«: e Limvsvisit. 

A$j*<rt > $>->T, ±#**Karafa{c4*MW0fcft:W 
©k© (1-&fr%&#fflKB#$«ly&l>*>© : fcTF, it 

Kfttft-rs. ) £ffli>T£<isjD&frc±fB#**~ 

t^aiE^if^/ciC^. $fJ3ffi*>65Cmm*T©*iM 

^(c^ffi^e>20rmi$'r©ita«isSr#L/t^l^M 40 

6ft, *ftfeLh©iieffltadB»ttl<>Ci3WIB-C*A:. 
[ 0 0 3 3 ] Sfc. ±IBRte^ a a pRO'J;bf5a a DKo^r^ 
(o^ffiRofciC^. tt^A©***!^* 1 6.24M 

pa-ebzvmL, mmm&vitmAim^tbx 1.5 

32MPa £t>5#*K/h3l>fte»SCi*iT*fc. 
[0034] B ) 0 3 CC^-Tct 5 It, ^-©iE^^* 
^g|5-fe^^> h 1 1 iCft*m , 9#< Ar-o<DWim-te# 
^>H 2i*»6tt*5»«^i*AflBi#l 0i, if 
IB0 1 CCinUc 1 2$MW"-* AtWfif* 1 0 iscoo 
T, ^-#Afl}g#£ftBg : 220mm, -fe;HfflPB : l.im 50 
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m, te)im&RVft8M& : 0.25mm, tp&SB&K : 1000 
•C. ^ffifiSSOO'C. MM: njgffl*^5mnS 

£*Tofo£*, ±IB^g|5-fe^>h 1 2R±©a«ffi 

2 2©fi3^1£c (03#M) i, «*9l3U£*a«ax 
£©H«K-3<,>r. H4tCin-rj:5&f7 74»*C£ 

[ 0 0 3 5 ] C ) £#JBtR©<l»*W**©2©'t»j£B± 
m&ittgim£l6J«:4#fJU i>HSa|S*±ffl#*»© 

E£m*©ftgr Ji^tc 4 #ff u fc^ - u At8&{* 

(2200) (Cfc^-C. ^©jl^&ft^CgftllttSrlOtft 

». H^©iaj8^ie*aij5£u/cic5, *©"«:»j&»6* 
gio5mn3^©&J$rB«£^iag£JE#s&< . ^© 

Tt>SC£jWJ§c,fc. 

[0 03 6] fcLt©A ) B ) C ) ©*S**>6, #JS0I© 
<fc 5 tC^g|5CD^8gfflffl^^i)5£JfS®a© 5 0 KfclTtCS 
£TSC £#, «K6*fij«©±-C*»«:WS»-c*Sii,> 
5C£#aJBr*. ftKA) ©*g**>6. iSBBW^* 

3 O^TtCflJA, &£^B^SP©S'MI^££20mm 

SWcW±r & s c £ awe* s . 

[0 037 ] &fc. ±B£SW«:*Jt>r4i*lft£ft©JB 
ttBSft(CS3g-rftBA< . H5K^-rj: ^ftJtPJKCC 

•S) J:^(cLf 4>«tl<». C©JS^4>, **g|5©^Silffi 2 
1 ©^|S)(4g ; &^S|5©^*!l®2 2©^^|6jfi@CC^ 

me* s 0 

[0 03 8] ^X«C, m 211^*0 6 (Cg-3(,>-CPB-f 

[0 03 9] C©j|*6W"CB. /N-27A$j*f* 1 0^($ 
*l*©S*|BlrtfflJ*>6MliCjE8 ft)15©**g|5. tfraSP. 
RJ>'^gP(C 3 ft, ±fB**gPBmilB^ 1 
i|31fi|(C4-o©4i*gPH2^>H KC^fJSft, tpffl 

$m.vftnmt 8 ^©ipragp-fe w>n3, 8 -o©^ 
S5gp-feyy>h i 2(c^ft-eft^*i$ftrc>s. 

[0 04 0] C©<*5fC, l^lSlO^KitWtCi 

itm^tl-C^X t>. ^^[©42 > h 1 1-13 

±lf C i CC cfc <0 ±fc t b X <fc K) AffiS© ^ - * Alt j» 

(*io4Mt§ci*!tt. cftccjio, fm^mic 
m^m&WLgimc *$ i » r B*ss«tn * iM-r s c i * 3 

[004 1 ] */c. ±IfiS6CC/^Tct'5CC, cpralSl^fl 
ffi2 3©H*lSHM*W»SP»«B2 2©J9*iaitta«: 
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*&m&m&Riifoim*uwmmm&2 3© 

1 2fCtp*SS-fe^>h 1 l©ll*8B#:ftUiM,r&jES 
[0 0 4 2 ] ccDHJSfflrw:, >fr5g|5-fe^>>h 1 30 

n 3©<@ftj: wt^iK, msmfoffltbxmi 
i». cc-c, iaiH©J:5tctfiai»±ft©j*«iiirott*^ 

©&m£©MI#fi{ig£^i&^©#«i]S2 2©H*IfiItS[ 

[0043] C©^~#A$iif*:l OKfcWS 

«ttHiaiHz^y>M 3&. JS4f|Jfe{R|£ tr08(C^ 
«fc^{CrtffliJ-b^> h l4iWJ-byy>h l sicca 

i#T*#&„ C ©*§£*>> (WW*^>H2(D 

ft) ^ (WM-fe^oo h i 5 ©ft) ^ (FWJ-fey^o h 20 

l 4©ft) £ (iftfc»*yy>h l l©ft) £0, 9m. 
UftWm2 2©J^fitfl*CC#IBI$*«»JHWffl2 5©Ji 
#fflffi«*£SStf» fraWJSP»SllIB2 5©^|6H4 
g(c* nnffJ9i#8iif 2 4 ©jg^rsiag^^gc? tt * 
IHrtflBIJ»MB2 4©S*lfiHaB{Citi*»»*lffl2 1 © 

[0044] 

[*93©3»»] £U:©<fc5H:**Wtt. lffiii£<*©?t8S 

Cc^SD-f 6 £ £ cc . 9MS^ftBSiBffl&|gi&S8ffi8t© 
5 0%JiTRcta:SUc4>©"t?*S©-c\ S£*ccJfr^ ± 
K*J^£#tWW£©aj^©82fafiHB*. ^-#A 
»jgfl:{C*Jt>-C*feaS«J8B©»Ul>8l5^«:jaWWSC 
£#rt. cntcj:^, ±K»K*jeK:jeBt/T»£ , i- 
SJKUfcft**Wc«KHU ^-*A«ififl;©s(H&4**I 

[ 0 0 4 5 ] »«:. S9*^ 2 let?© J: 5 «:±IB$1-«»© 
8SKffiSt*J|»SSffiai©3 OXtlTK895E-r4c £lc<fc 40 

n^si5£**si5£©^iiis*±ieas£jie©s^* 
0 i,>»#cc <t 0 £tf w a c £ as-c * . ±t imfcjj 

[0046] »*13Batt©^-*A«««:-CB. ±12 

c©**gp©^sflft*i±ie^si5©^«i)ftWT©ft 

(esses ft. C©**g|5©^Si|ffi©^^(S]aS^±ia51- 

TO©»fiiffi©ja^iS)ffig{c^stiy-ci^©r. **as 50 
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©4Hs 9 * > h ©rJ-j£Rft«(Cj8H L xmmDfflC C 

mmi>, c©^*UJte»»*JJ1«»«:Ai»)i^»f 
fc&j£^£2££$#s©£R*<-ci#-c£, ^i*A« 

jg»©iWiHifi«!l»«:+»K:«[«-r S C £ **C«f 4. 
[0 04 7] S/c. «#«4i2tS©^-*;Al«®ft-C 

«. JJB**»*£ft*K&b'tl>a©-C. C©«fi*» 
£^iSSP£©^S5ffl*¥ffl£-rSC£(Cj;0 < Cfte># 
*»£*MR»£©ffl£*>tt«:8»K:U »Sa*h*IW 
jBTSCitfTSS. Lfrfe. C©cf*g|5©]I*©^ 
fifig £ ±E*H^©a»ffi©ffl#filffiB £ b X 

i»s©-r. *&a©»^©^cc^©m£8isa#s?jfi 

^&fc&Jt*£fg£i*tt&©£P.fi<' C 

a. 

[0048] SfWaji5te«©^-#Af&ji{*tt< s^isi 

mtrC^Ztcti). g;(n*UCit>A»c!:*H8»<bR:©*2 

[0 04 9] C©m#^5i2ii©^-#Alfjgf*K:*j(,> 
Tfc, l»*«8IEtt©^i*AflBB#©J:9tc. J=flB4> 
IB»*±ffi^^»W»OT©»^Wffl^l6lK:^MSI 

i>, ±ietf*gi5%±i2ct i ragp©»siiftOT©ft/cw^* 
fltcasn-f a £ £ «> cc. ±K$iH»©*HWffl©B#i6na 
B*±sa^awiJ©»sni©ja*i6ifia(K^a3i*. ±m 

**«©»«ffi©«*lSlffiB4±IB4'BI»©»flffl©« 

*Atij&^£i5]^(c, i*j*as©s-fey>>h©^ffiKS 
«(CiSB LT»?g©^c c©-fe > h ©±ie^fnn 

^AS^gPCC^^JA^■CSf) f c^c^4^3•^f5© ; SrP^ 
<-c£*5-c#. ^i*Afl|JBtt©*firJiftJj!i**+^«: 
«RTSCt*i-CSfS. W*fl7ffitl©J:9{c. 
±K**»**ft»tti l> . C ©*jfeas©WMl©H^|Sl 

fiai{c±3B*iaiaKRv>Hsai©»wffl©s*ifiifii[B*^ 

S<*tt&t£tcJ:^ M^JS4fa«©^-^Afi|ji<*£ 
R*{C. cf*gP©l»IK58©PS4C-?-©]I*g[5^^^[fij^ 
W«c^*ffirtc©^*ffifc^jWl«SlJ{cfti>i^r 

•ffc&Jfc#*»£Stf*©*MCC£#r*. /^^^A 
flKS(*©*^g©tt*«r+^Killfil^ SC i*lT*S. 
[Hif©n«Q:tt«] 

[01] ( a ) \z$.%m<Dm\ Hifi0ii(ctew4^-*A 

^f$©IEffiS > (b) »Pl^i*Afl|jS#©S©BW* 

[02] ±la^-*A«J^*5^ffl$na«!M^g 

©WffiilffiHf *2>„ 

[03] ^[&^^©*f : ;l'£!5:S^-*A^ft©t8 



(7) 



-286797 
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[05] ±s&»-t>Amm<Dm%mi7fitiEm®'C8> 

[06] $^<DS2IUfiWCte^SM^.y7A^(*(D 

[07] *m*omzwm£&wh^-t)^%Wf-v> 

[08] $^W©^4HiSWcteWS^-*At9ji(*(D 
IEffi0-C$>£,, 

8 mm > 



10 



12 

I 0 

I I tp^su-fe y^f > h 

1 2 fti&SB-fe jO» > h 

1 3 4>raaiHz > h 

14 rtWHz^jOh 

15 nmttfjob 

2 0 £©*HWIB 
2 1 $ &§P<D#f!jffl 

2 2 ^SSPO^iB 

2 3 *rasp©^*>iffl 

2 4 ^PBlrtflJgROD^Sllffi 

2 5 4WfflJS|5©#S!lffi 



[01] [03] [04] 




(b) 



^¥7-2 8 6 79 7 



l®2) 
10 




(9) 



-2 8 6 7 9 7 



(72)§m% SEB Wit 

*l£rticp*E¥OTHTgl#2# *K 

(72)»W# tax ®*t 

lljP»TIWrtijgfi jSHT 7 T@ 2 #10^ 
(72)26^ siag |l 



(72)^# *@ »;£ 

ttFifiHEiUfSlT@5#5^ 
(72)^^ FEB 



